We present an analysis of BV R c I c observations of the field sized around 4 ′ × 4 ′ centered at the host galaxy of the gamma-ray burst GRB 021004 with the 6-m BTA telescope of the Special Astrophysical Observatory of the Russian Academy of Sciences. We measured the magnitudes and constructed the color diagrams for 311 galaxies detected in the field (S/N>3). The differential and integral counts of galaxies up to the limit, corresponding to 28.5 (B), 28.0 (V ), 27.0 (R c ), 26.5 (I c ) were computed. We compiled the galaxy catalog, consisting of 183 objects, for which the photometric redshifts up to the limiting magnitudes 26.0 (B), 25.5 (V ), 25.0 (R c ), 24.5 (I c ) were determined using the HyperZ code. We then examined the radial distribution of galaxies based on the z estimates. We have built the curves expected in the case of a uniform distribution of galaxies in space, and obtained the estimates for the size and contrast of the possible super-large-scale structures, which are accessible with the observations of this type.
Initial data reduction was carried out with a standard technique applied to the CCD data, using the ESO-MIDAS package 1 , and consisted of e-zero subtraction, division by the flat field, removal of the traces of interference in the R c and I c filters, removal of traces of cosmic particles.
All the frames obtained in one filter were summed up. They were pre-reduced to the reference frame using a set of reference objects: the geometric transformation (the shift, rotation, scaling) was computed. We commonly used 7-15 reference objects. Star-shaped objects were used for a more accurate conversion, which helped achieve the accuracy of 0.2-0.5 CCD chip elements while computing the shift.
The combined frames were identically oriented, and reduced to a common coordinate system. The size of the overlap region of the combined images in all the filters amounted to about 4 ′ ×4 ′ . The astrometric calibration of the reduced frames was done with the use of the wcstools and 1 the MIDAS (Munich Image Data Analysis System) package is distributed and supported by the European Southern Observatory ds9 codes, and employing the USNO-B1.0 catalog [13] .
The reference stars should meet the following criteria to be calibrated relative to the global coordinate system:
• their centers should be easily determined;
• their images should not reach saturation;
• they should not be too weak, so that their positions are not distorted by the background noise;
• own motion must be absent or minimal, as the images of the studied region and the images of reference stars from the catalogs are obtained at different epochs, between which the stars can significantly shift;
• they should not overlap.
To perform the calibrations we selected six reference stars. The astrometry error amounted to 0 ′′ .2. Further, the frames that were reduced and calibrated relative to the global coordinate system were superimposed using the ALIGN/IMAGE and REBIN/ROTATE procedures of the ESO-MIDAS package, hence determining the region common to all frames where the objects of study were then searched for (see Fig. 1 ).
Object Separation and Photometry
The software package SExtractor [14] was used for the search and photometry of a large number of objects in the field. The <STAR CLASS> parameter of the SExtractor package served as a criterion for separating the starshaped and extended objects. The object is considered star-shaped if the <STAR CLASS> parameter for it is greater than 0.7.
The package allows measurements of several magnitude types:
• The isophote magnitude is determined as the integral flux over the region with an intensity above a specified limit;
• The corrected isophote magnitude is determined in the following manner: the profile of the object is approximated by a two-dimensional Gaussian, and, proceeding from the parameters found, the corresponding correction is applied to the isophote value;
• The automatic magnitude, Kron [15] has demonstrated that in the objects with star formation, power-law and exponential profiles, reduced with a Gaussian, approximately 92% of the flux is enclosed in an aperture of radius kr 1 , where k ≈ 2, and
I(r) . The SExtractor package estimates the elliptical aperture with the major axes of ǫkr 1 and kr 1 /ǫ, where ǫ stands for ellipticity. The automatic value is determined as the magnitude measured in such an aperture;
• The aperture magnitude is estimated as a The total magnitude is equal to the automatic magnitude, unless the corresponding aperture of the object captures the neighboring object, varying the magnitude by more than 0.1 m . Otherwise, the corrected isophote magnitude is used.
Background construction is a very important procedure for the automatic object search. This is why it was monitored visually. The approximated background was checked for the absence of structures around bright objects, and sharp fluctuations on small scales (below 5-7 FWHM).
The 3σ excess of intensity over the background was selected as a detection limit, where σ stands for the background fluctuations.
A detected candidate is considered a real object if it occupies at least four adjacent elements of the CCD chip. In total we discovered 637, 771, 1169 and 615 objects in the B, V , R c and I c bands, respectively. The isophote, aperture and full magnitudes were measured for all the catalogue objects.
The object's magnitude in the instrumental system is calculated as follows:
where F is the flux from the object (in counts)
at a given aperture, T exp is the exposure time (in seconds), k denotes the atmospheric extinction coefficient, and Z is the zenith distance (in degrees). The atmospheric extinction coefficients were adopted from [16] and are, respectively, To determine the magnitude measurement errors the signal-to-noise ratio was computed
where F is the flux from the object (in counts) at a given aperture, g is the transformation quantum (electrons per count), A is the number of elements in the aperture and σ 2 is the background dispersion (in counts). Then the error is calculated as follows:
The photometric calibration was performed using secondary standards adopted from [17] , for which the difference between the instrumental and standard values in each band was calculated.
Their averaged values were taken as zero points. Apart from measuring the redshift we estimated other parameters of the galaxies (see Table 1.). For example, the spectral type of a given galaxy was determined based on the similarities of energy distribution in the object's spectrum to one of the theoretical template spectra.
RESULTS

Catalogue of Discovered Objects
From the list of objects, discovered in the deep field, we selected those with the probability to have their redshifts coincide with the computed values greater than or equal to 0.9. The final catalog contains 183 extragalactic objects within the redshift range from 0.05 to 3.8 ( Fig. 1 and Table 1 ). Furthermore, for 311 field galaxies we estimated the magnitudes and errors therein in four filters, the redshifts, global coordinates for the epoch 2000.0, galaxy types (in some cases, several types fit simultaneously based on the χ 2 criterion, hence a detailed study of each object is needed), ellipticity, the stellarity index, the semi major and semi minor axes of the inscribed ellipses A and B, as well as the corresponding position angles Θ. Table 1 lists some of the above parameters for 183 galaxies with reliable estimates of photometric redshifts.
The Observed Ratios for Faint Galaxies
The compiled catalog of galaxies in the field of GRB 021004 allows us to study the observed relations between various parameters of the galaxies, and to conduct a preliminary (without redshift data) selection of objects for a more detailed investigation.
By way of example for the galaxies of this Figure 2 . Color-magnitude diagrams for the discovered field galaxies.
field we constructed the color-magnitude diagrams (Fig. 2) , and performed the differential and integral counts (Figs. 3 and 4) .
The color indices (Fig. 2) 
Dependencies of Apparent Values on Redshift
The obtained photometric estimates of z for the galaxies of the field of GRB 021004 allow to study both the actually observed evolution of parameters of different types of galaxies, and the evolution of the large-scale structure of the Uni- regularities in the spatial distribution of galaxies, the redshift estimates on the order of 10-20% are sufficient enough.
As an example, we present the dependencies of the detected objects' magnitudes on their photometric redshifts, which are presented in Fig. 5 .
These charts show the presence of a fairly broad luminosity function in distant galaxies, as well as the range of apparent magnitudes corresponding to a fixed redshift.
A Search for Super-Large-Scale Structures
In order to have a homogeneous distribution of galaxies in space, we anticipate a smooth distribution of redshifts. The deep surveys are magnitude-limited by the samples, where the galaxy distribution by redshift is normally approximated by the formula from [2] :
where N mod (z, ∆z) is the number of galaxies with redshifts in the range of (z, z + ∆z), the free parameters α, β, z 0 are found using the method of least squares, and A is the normalization parame- that we used is expressed by the formula
where the mean expected number of galaxies N = N mod (z, ∆z) is given by the formula (2). Note that a small number of galaxies within the range of z > 3.5 does not permit to assert that we indeed observe a region with an increased concentration of galaxies. The value of the detection threshold is variable, we adopted it at ±σ p since this is a characteristic value of the Poisson distribution.
CONCLUSION
Our main objective was to study the feasibility of the "space imaging" method with the BTA in order to obtain the observational constraints on the existence of super-large structures. This technique allows to study the gigaparsec-scale structures based on the observed distributions of photometric redshifts of faint galaxies in deep fields in the adjacent areas of the celestial sphere.
As a first step, the preset work investigates the deep field sized 4 ′ ×4 ′ around the host galaxy of the gamma-ray burst GRB 021004, obtained on the BTA with the SCORPIO focal reducer in the BV R c I c filters.
We have compiled a catalog of galaxies de- 
